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3. Let a be the first term and d be the common difference, then 
a+d=l and5 4 =-i(2o+3d) = 12 

=> Aa + 6d = n} 

=> a = 15,d = -8 

Answer: a = 15 

d = - 8 


Substituting gives, 

2 (2A + 4) + 3(-A - 2) - (32 + 2) =2 
<=> 4A + 8-3A-6-3A-2 =2 

«■ -2A = 2 

Intersection is (2, -1,-1) 

Answer: Intersection is (2, -1,-1) 


5. (l-i)z = 1 — 3i 



(Ml) 

(Ml) 

(A2) 

(C2) 
( C2 ) 

(Ml) 

(Ml) 

(Al) 

(Al) 

(C4) 

(Ml) 

(Ml) 

(A2) 

(Ml) 

(Ml) 

(A2) 

(C2) 

(C2) 
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Answer: p(S|^) = — 
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By implicit differentiation, 



dy _ 4x 
dx ~ 6 y 


When ^ = 5,50-3/ =2 
<=» y 2 = 16 

<=> y =± 4 

Therefore ^ 

| Note: This can be done explicitly 

dy 5 
Answers: -jj = ±— 


(Ml) 

(Al) 


(Ml) 


(Al) 


(C2)(C2) 


(a) 


(b) 


A perpendicular vector can be found from the vector product 

„ „ \‘ 1 *1 

OPxOQ = 1 -3 2 =7-37-5* 

Area A OPQ =-i|o/ > |ogjsinO, where 0 is the angle between OP and OQ 

=i|(9PxOe| 

= s/35 


i - 3j-Sk (or any multiple) 
s/35 


(M1)(A1) 


(Ml) 


(Al) 

(C2) 


(C2) 
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11. Given y = arccos(l-2* 2 ) 


(l — (I — 2 jr 2 ) 2 )' /2 


= *1 

<** (1-(1-4jc 2 +4jc 4 )) 1/2 


&y_ 4x 

dx (4x 2 -4x , ) u2 


cosy =1-2x 2 


d y —4x 4x 

dx -sixty ^l—(i—2x 2 ) 2 



(Ml) 

(Ml) 

(A2) 

(Ml) 

(Ml) 

(A2) 

(C4) 
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16. Given (1 + x) 5 (l + ax) 6 = 1 +bx+\Ox 2 +...+ aV 

<=> (l + Sjc + lOz 2 +...)(l + 6ax + 15a 2 ;c 2 +...)= 1 +Ax + 10x 2 +...+aV 
<=> I + (6a +5)*+ (15a 2 + 30a+10)* 2 +...= 1 + &t + 10* 2 +...+ aV' 

(Ml) 

(Ml) 

<=> 6a + 5 = A © 

15a 2 +30a + 10 = 10 @ 


@ => 15a 2 +30a = 0 

(Ml) 

<=* 15a(a + 2) =0 

=> a = — 2 


Substitute into ® b = -7 

(Al) 

| Note: a * 0 since a € Z' | 


Answers: a=-2 

(C2) 

b = - 7 

(C2) 

17. Let X be the number of counters the player receives in return. 


E(X) = '£p(x)xx = 9 

(Ml) 

- 

(M1)(A1) 

«• n =30 

(Al) 

Answer: n = 30 

(C4) 

18. Let <S(z) =0.017 


then <t>(-z) = 1 - 0.017 = 0.983 

(Ml) 

z =-2.12 

(Al) 

Butz= ^r =iz ^ wherejc=,k8 


Therefore 1 02 =-2.12 

(Ml) 

<=> a = 0.009 43 kg = 9.4 g (to the nearest 0. 1 g) 

(Al) 

Answer: <7 = 9.4 g (or equivalent) 

(C4) 
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19. (a) Given ^ = -kv 

~ iT=-*J d ' 

M99/510/H(1)M 

» Inv = -fo + C 

<=> v =Ae~ h (A = e c ) 

At / = 0, V = V„=5y4 = V 0 

(Ml) 

(b) Put V = —■ 

(Al) 

then -2- = v 0 e' to 

2 

- h 

** 2 6 

<=> Ini =-kt 

2 

In 2 

(Ml) 

'■4 

Note: Accept equivalent forms, eg. t = — - 

(Al) 

Answers: (a) v = v 0 e -tl 

(C2) 

« •■¥ 

20 . oi.„».2i±2 

(2s-l) 

(C2) 

. , dv dv ds dv 

then acceleration a = — = — x — = — xv 
d/ dr d/ ds 

(Ml) 

therefore = 3(2s-,)-2(35+2) y (35+2) 

(2s-l) 2 (25 — 1) 

-7(35 + 2) 

(Ml) 

~ " (25- 1) 3 

-56 

(Ml) 

therefore when 5 = 2 , a = 

(Al) 

Answer: acceleration = -iy 

(C4) 




